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I.	  Planet	  Forma&on	  
-  The sun and planets formed from the 

accretion of dust and gas 4.6 billion 
years ago. Accretion: to stick together 



- Gravity caused rocks and metals to 
smash together to create larger 
bodies.  

   





II.	  Molten	  Earth	  
Reasons the Early Earth was Hot! 



1. Gravitational Contraction: Intense 
pressure caused by gravity increased 
the temperature.  

 



2. Radioactive Decay: During the early 
Earth there was a greater abundance 
of radioactive isotopes which released 
enormous amounts of energy.   

 



3. Bombardment: The kinetic (motion) 
energy from colliding asteroids is 
converted to thermal energy.   

 Thermal	  Energy	  



III.	  Differen&a&on	  
 While the Earth was molten, gravity 
pulled the denser elements (iron, 
nickel, uranium) to the center and the 
less dense elements were pushed to 
the surface.  



IV.	  Early	  Materials	  	  
Material	   Importance	   Oldest	  Discovered	  

Zircon	  Crystals	   Used	  to	  age	  the	  
oldest	  crust	  on	  Earth.	  

4.4	  billion	  years	  

Lunar	  (moon)	  
Rocks	  

Used	  to	  date	  the	  age	  
of	  the	  Earth-‐Moon.	  

4.5	  billion	  years	  

Meteorites	  
(space	  rocks)	  

Used	  to	  date	  the	  age	  
of	  the	  solar	  system.	  

4.6	  billion	  years	  
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I.	  Evidence	  for	  Moon	  Forma&on	  
☼ The following features provide evidence for how 

the moon formed. 
1.  The moon is very large compared with the two 

moons of mars.    
2.  Earth and the Moon have a similar 

composition.  
3.  The age of the moon’s surface is about 4.5 

billion years old. 
4.  The moon has a small core for its size. 
5.  Oxygen isotopes indicate that the Earth and 

Moon formed in the same part of the solar 
system. 

6.  The Earth has a spin that is faster than it 
should be for its distance to the sun.  

 
 



II.	  The	  Moon’s	  Birth	  Story	  	  
☼ About 70 million years after the 

Earth formed, the Earth was 
struck by a planet-sized asteroid. 

☼ The collision caused the Earth to 
re-melt and debris was shot out 
into orbit.  

☼ The debris coalesced (accreted) 
to become the moon.  
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I.	  Earth’s	  First	  Atmosphere	  
Composition: Hydrogen and Helium 
Source: abundant gases from the solar nebula. 
Fate: The first atmosphere was blown away by 

the solar winds and bombardment of 
meteors and formation of the moon.  

    



II.	  Earth’s	  Second	  Atmosphere	  
☼ The formation of the Earth’s magnetic field 

protected the atmosphere from the solar 
winds.  

 
    

Sources 
Volcanoes:                        

carbon dioxide,    
water vapor, nitrogen 

Meteors and comets:        
water, methane, 
ammonia,  

 
 
    





III.	  Earth’s	  Third	  Atmosphere	  
☼ The evolution of photosynthesis by 

cyanobacteria (stromatolites) produced 
enormous amounts of oxygen (O2).  

 
    



Stromatolites	  



Stromatolite	  Fossil	  



Consequences of an O2-rich atmosphere 
1.  Oxygen combined with iron in the ocean 

waters to form iron oxide (rust). 
      - Banded iron formations created during this 

time are the source for industrial iron. 
 
    



2.  Oxygen combined with methane to create 
carbon dioxide (a weaker greenhouse gas) 
and contributed to snowball Earth.  

       
 
    

3.  Freezing temperatures and the presence of 
O2 made most of the obligate anaerobic 
bacteria to go extinct. 

       
 
    



4.  Presence of O2 allowed for the evolution of 
cellular respiration and multicellular life.   

       
 
    



5.  O2 reacts with free radical oxygen atoms to 
produce ozone (O3).  Ozone allowed life to 
evolve on land by blocking ultra-violet (UV) 
radiation in the atmosphere.  

       
 
    





IV.	  Earth’s	  First	  Oceans	  
☼ After the Earth cooled sufficiently, water vapor 

condensed into clouds which produced rain 
(precipitation).  

☼ It took millions of years of rainfall to produce 
the first oceans.  

 
    



☼ The first signs of oceans on Earth 
(4.2 - 4.4 billion years ago) are 
based on pillow basalt lavas.  

  
 
    






